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· 3.3. Set up a new blank TrakEM2 project by selecting File > New > TrakEM2 (blank). Select the new folder containing the single image from the movie as the project folder. The TrakEM2 windows will open.

[bookmark: _Hlk18591756]60493_screenshot_02
· 3.4. Right-click in the main work area and select Import > Import Image. Navigate to the single image saved in step 3.3 2 and select it. The image will open in the main TrakEM2 window.  00:00-00:28
· 3.5. Right-click in the main work area again and select Display > Autoresize canvas/Layer set. Left-click in the main work window. The image will fill the work area.open in the main TrackEM2 window. Press Control-+ to enlarge the image. 00:29-00:53
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· 3.6. To select the areas in the image that contain the vascular network, setup area list selection in TrakEM2. In the smaller TrakEM2 window (Template, Project Objects, Layers) under Template, right-click on “• anything”. Select Add new child > area list. Double click “anything” to see “area list”. 00:01-00:18
· 3.7. In the smaller TrakEM2 window, drag the "Template > anything folder icon onto “Project Objects > project”. Next drag the "Template > anything > • area list" icon onto “Project Objects > project > anything”. Under Project Objects “Project > anything > • area list” is now present. 00:18-00:27

60493_screenshot_04
· 3.8. In the main TrakEM2 window under the Z space tab, a bar labeled area list was created. Click to select it. In the main TrakEM2 window also select the paintbrush tool. Press Shift and roll the mouse wheel to select an appropriate size for the paintbrush, e.g., smaller than the diameter of the vasculature. To save the TrakEM2 setup press Control + S keys. 00:00-00:30
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· 3.9. Paint the vascular network using the paintbrush tool. To erase hold down Alt while using the paintbrush tool. Do not include out-of-focus regions. Save often using Control + S. 00:00-01:49
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· 3.10. When labeling of the vascular network is complete, right-click in the main TrakEM2 window and select Export > AreaLists as labels (tif). In the popup window select Scale 100% and Export All area list. Close TrakEM2 windows and choose yes for Save project. 00:00-00:41
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· 3.11. The image of AreaLists will open and may appear as a blank black image. In the main FIJI Menu select Image > Adjust > Brightness/Contrast. In the B&C window press the auto button and the AreaList will become visible. In the main FIJI menu select Image > Lookup Tables > Invert LUT. Save this image of black labels on white background and close the image. 00:00-01:49
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· 3.12. Open the labels file in FIJI. Select Plugins > Skeleton > Skeletonize. Save the skeletonized image as a tif or png. Use the skeleton.tif file as one of the input files needed to run the STAFF flow analysis. When saving the file, do not use spaces in file name. 0:00-1:31
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· 6. Quantifying vascular flow using STAFF
6.1. Create a new project.
6.1.1.	Select Plugins > Macros > Open-Create Project and follow prompts to create or update a configuration file. 00:00-00:10
· 6.1.2.	From the Open-Create Project menu, navigate to and select the Project Directory, Input File Folder and the input files Movie.tif and Skeleton.tif. Edit the auto-populated output file names if necessary. Click OK. 00:10-00:45
· 6.1.3	Input values for shortest segment length (20 µm), max speed measured (2000 µm/s) and max speed mapped (1000 µm/s). Click OK. 00:45-00:50
· 6.1.4.	Type in the values for pixel size and frame rate for the image sequence (from image metadata or experimental notes). These values require user input. Check the Flicker Correction box if the images have periodic background intensity flicker. Click OK. 00:50-01:02
· 6.1.5.	Select parameters for best visualization of the data. Select max speed mapped to include about 95% of the data so that the data is mapped across the full range of the color scale. STAFF maps high speed outliers to the high-speed end of the color scale. Click OK. 01:02-01:22
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· 6.2. Analyze the skeleton.
[bookmark: _Hlk1047146]6.2.1.	Select Plugins > Macros > Analyze Skeleton. The skeleton.tif file will open and the Region of Interest (ROI) Manager will open and run. 00:00-00:05
· 6.2.2.	Wait for segment IDs to appear on the skeleton, the segment list to appear in the ROI manager, and a popup indicating that ROI Manager file for the skeleton is saved. Click OK. 00:05-00:17
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· 6.3. Select time intervals.
6.3.1. Select Plugins > Macros > Select Time Intervals. Wait while the macro generates a kymograph from a single segment over the total time for the movie. From this kymograph, the user selects time intervals for analysis. Use Control + + keys to increase the size of the kymograph if needed. 00:00-00:31
· 6.3.2.	The rectangle selection tool is automatically activated. Draw a rectangle around each time interval. A good starting point for time interval length is the 1–2 s interval between respirations, which are apparent as horizontal blurred regions in the kymograph. 00:31-00:37
· 6.3.3.	Click the T key or the Add button in the ROI manager to record time interval selections. Repeat for as many time intervals as desired. Make selections sequentially from the top (or left) to bottom (or right) of the kymograph.
6.3.4.	Evaluate parameter choices (from Open-Create Project) by selecting a small number of time intervals (3 to 4) and completing analysis for just those intervals, since Analyze Flow (the next step) can take hours for large datasets. 00:37-01:02
· 6.3.5.	Click OK in the Make an ROI for each time interval window when done. A popup window appears when the selected intervals have been saved in the Project Folder. Click OK. 01:02-01:16
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· 6.4. Analyze flow.
6.4.1.	Select Plugins > Macros > Analyze Flow and the Analyze Flow Parameters dialogue box opens and displays the values entered in the Open-Create Project step. Edit if needed then click OK. 00:00-00:15

· 6.4.2.	The Output File Names dialogue box opens and displays the names entered in the Open-Create Project step. Edit if needed then click OK. 00:15-00:19
· 6.4.3.	A dialogue box opens asking if the user is ready to begin analysis. Click OK and the analysis will begin. Wait for a dialog box that opens to indicate when Flow Analysis is complete. Click OK. 00:19-03:00
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· 6.5. Produce spatial maps.
6.5.1.	Select Plugins > Macros > Produce Spatial Map and the Spatial Map Parameters window will open, displaying the values entered in the Open-Create Project step. Edit if needed, or to continue select OK. 00:00-00:10
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· 6.5.2.	Watch as a temporal sequence of spatial maps of flow velocities is generated with color indicating flow speed. The output is in the form of a .tif image stack with one image for each time interval. Scroll through the .tif stack to visualize spatial and temporal variation in flow. Save the stack as an AVI file (uncompressed for maximum portability) to share as a movie. 00:00-00:35
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